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1. GRAVITATIONAL METHODS 


TAS COMPUTATIONS OF GRAVITATIOUAL EFreOrs DUE TO IRREGULAR 
MASS DISTRIBUTIONS 


By E. Lancaster Jones 22 


Monthly Notices or the Koval astronormicel Societ:, Gcophysical ..,- 2-, 
Supvlement, vol. 2, ilo. 3, May, 19292, wp. 121-140. ae 


The X component of the gradient due to a smell prism parallel _ 
the X axes is a simple function of its deytn, cross section, and ( Ae es 1) 


wnere ris the diagonal radial distence of the end of tne prism from the 
origin. The value of 1 can be determined grapaically by a ver; simple device. 


By the use of cartovrs and horizontal parallels on the inen, any irregular 
hody can be sylit wp into a series of such prisms of known cross section and 
Gepth. Tne values of _] and 1 are read off graphicaliy. The summation of 


IZ 3 rod 
the [summation of( 1 _ 2) ) for any depth times the prover constant of factors| 
7 Pe oa 2 Ae IN.2 / 2 - 
‘gives the total 7 * or 2 De te oe —— LS, The 


Pie Se io Ay ay ar Ls xhez a ) ee Ce ee 


.~-- 


The method is developed: for horizontal and vertical orisis, for czlindrical co-., 
$C Ua D0, « LRN eae. PN x 
| Ae J\x Ay [Nz 
| bis is a quick simple method of calculating the gravitation effects, 
Wnere assezmtions of svmmetrv may not be used. Most American geologist- 


geopkysicists will not be able to follow the argument of the paner without 
the assistance of a ogy nea caens = Donald Ci Barton. | 


ordinates, and for:- the cormotation of 


oe FL TORSION BALANCE ga THE DETERMINATION CF THE 
FIGURE OF THE BATE | 


Sy Donald C. Barton 
Anerican Journal Science, vol, 18, 1929, pp. 149- 154, 


at On account ‘of the warging of the level surfaces ne of the lines of 
the vertical, the Ectvos torsion balance can measure the horizontal gravity 
gradient and a quantity proportional to the difference of the radii of curva- 
ture of the level surfaces. The variation of gravity can ve calculated fron 
the gradient, and the form of tne lovel surface and the variation of the de- 
~Tlection of the vertical can te calculated fron tne differential curvature 
for the area between two noints, if absolute geodetic observations are available 
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at tnose points. Hevoraatione ote at Davion wound by tne torsion stalance 
and pendulum methods do not clec: within D.CS5 dye, abdcut 15 times the vro- 
bable error of observation. In Ollaroma the values of fe for four staticns 
as determined give very micn closer approximation to the theoretical values 
tnan the nendulum cbservations reduced ty the isostatic Bongser or free-air 
methocs, The gradient dve to the flattening of the earth calculated from 
1,100 torsion valance observations was 7.4B against the theoretic value of 
7.148. Various positive anomalies of 0.030, 0.157, and 0.500: dynes have been 
maoped -in aa Oklahoma, and New ifexico, aa tae most important contribution 
of the torsion talance to geodesy is the knowledse of the detailed variaticn 
c Ste over large areas and or the abundant presence of local anozalies 
. very large magnitude. -- yao abstract. 


TABLES OF TEDRANE ESFECTS 
By Donald ¢. Barton 


Bulletin of the American Association of Petroleum Geologists, 
Vole 15, NOs 75. JULY, Loss, Die “755-779 


Tatles of terrane effects have been devised for use in routine com 
mercial survevs with the .torsion talance in areas of moderate relier. For 
tnat ourvose tney are.a slight refinement and imrovement over the grapiical 
methods of calculating terrane efrects, described b: tne writer, Haalc’:, and 
Heiland. The terrane is divided into | | 


(a) Octants ard zones of 5 Pron radius, and into 
1.0 | 2 : | 
(b) 225° sectors and zones of 5 ¥iqm radius 


Each zone is divided vertically into prisms, and this s:ries of pee is vro- 
jected by tne law of similar bocies in vrojection of onc anotner into the other 
zones of the same octant or sector. The gradient and differe tial curvature 
produced by each of the prisms is calculated by the Yorm.la for a vertical con- 
centric curvilinear orism in.cylindrical coordinates. Tne effects are tabu- 
lated for elevations of 0 to 2 in the 5 to 11 zone (5 to 7.5), and the corres- 
ponding elevations in the 11 to 23, and 23 to 50 zones (7.G to 19.3, 19.6 to 
16.9, 15.9 to 23.2, 23.2 to 34.1, and 34.1 to SO cones). A similar table is 
given by octants for the zone 9 to 2.5. & sonewnat sinilai table is given 

for the effects produced by an infinite straight ditch or embariment. These 
tables, or preferably tacles valid to infinite dentn, can be »sed to calculate 
tne effects of anomalous masses in tne subsurface. -~ Avtnor's abstract. 


AJONYMOUS EDITCRIAL 
Tne Mining Magazine, vol. 40, NOs 6, Pane, 192o.. De G26, 
A note states that "the gravity gradiometer desimed or Capt. Snaw 


and Mr. E. Lancaster Jones ** has been used successiuliy and employed in sur- 
veys of the brown coal fields of Victoria, Australia." -- Donald C. Barton. 
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UEEER DIE FESTSTELLUNG VON VERWERFUNGEN MIT DER DREAWAAGE - 
(DETERMINATION OF FAULTS WITH THE TORSION BALANCE) 
| By HH. supiatuies - 
"Braunkohle," vol. 23, 1929, pp. 1-5. 


The torsion balance was used to determine the course and position 
of a snallow fault in the Borken Tertiary brown coal field in Germany... From 
widely spaced core holes, Bintsandstein was known to have been faulted up to 
Within 15 meters of the surface. - Four profiles were run with the torsion 
balance to determine the exact position of the fault. The torsion balance 
determination of the fault was checked by the results . of subsequent drilling. 
-- Donald C. Barton. 


DIE ENTWICKLUNG DER EOTYOSCHEI ORIGIUALDRENWAGEN 
(DEVELOPAENT OF EOIVOS' TORSION BALANCE) | 
By D. Beene 
Sis te tomiieceneenae ven. vol. 51, Dec., 1928, ODe 1079-1088. 


| | | ' ft 
A detailed description or the development of the Eotvos torsion, the 
first model of which avpeared under the name "Horizontal gravity variometer" 
as early as 1090, is given. 


a series of photographic pictures of various models completes the. 
article. : | 


Pekar indicates the importance of the torsion balance in geophysical, 
seismical, geodetical, and geological investigations, as Well as its practical 
application for ore prospecting. | 


Photographic errr tee of the data, according to Pekar, is not 
used in Hungary for the eae reasons! 


1. The jacbrament is affected by the heat of the lamp; 


Re The. keeping in order of lights and arrangements for automatic 
registration is often difficult; | 


4. Errors may arise owing to disarransements in the registration 
device; tney can be established only after the develop- 
ment of the film. 


4. The aeeciewaens of the films in the field is difficult, espec- 
ially ae bad weather. 


De Wumerical sata obtained by visual observation may be utilized 
immediately, while the photograonic data must be calculated. 
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In the opinion of the autior, all these disndvantrees can not be 
counterndelanced by tne sole advantage of photograciic registration--tnet of 
convenience. -~ W. Ayvazozlou. 


A GRAVITY VARIOMETER MADE Or VITREOUS SILICA 
By Chul Wsubod 


Proceedines of the Iroerial Academ;7, Tokyo, vol. 4, Moe 6, 1922, 
pp. 300-302, 


Tsudoi describes tne result of an attempt to coustruct a sravity 
variometer from vitreous silica, as by using this material the weight of the 
instruments may be reduced considerablz37. The followins favorable vhysical 
propertizs of vitreous silica are mentioned especia'’ly: The material is al- 
most entirely free from elastic nsteresis, and its thermal expansion coefr- 
ficient is extrenely small; the material can te drawn into an extremelv fine 
fibre with a radius of 5 microns. as the sensitivity of the variometer is 
inversely proportional to the fourth power of the radius of the susrension 
fitre, the author considers this circuustance alone sufficient for preferring 
tne use of this material for the present purpose. 


A detailed descrivtion of the instrument is given; its weignt with 
necessSarvw accessories scarcely surpasses 8 kilosrems, Freliminazy menxsurements 
of the second space pire caiens of the gravitational votential with tne new 
balance gave satisfactory sults. Two readings corresponding to the two 
settinss of the balance 13, a same azimuth but witn dirferent previous set— 
tings coincide with each other satisfactorily. According to the author this 
is partly due to the fact that tne suspension fibre is directly fused on the 
rod, avoiding any kind of binding material. -- W. Avvazorlou. 


A NEW MAGNETOMETER 
Anonymous 
The tiinine Magazine, vol. 41, No. 1, Culy, 1929, »p. 57-39. 


Tne new magnetometer manuiactured by the Cansridge Instrument Co. 
of England is cssentially a sine galvanometer adapted to the measurement of 
the relative intensity of the horizontal component of the earth's magnetic 
field. aA known current accurately measured and flowing throvweh the coil is 
used to cause a deflection of a floating magnet. Tne magnetometer is designed 
to measure field intensities ranging from 0.16 to 0.19 c. g. s. with an accur- 
acy of one vart in 20,000. COG es determination can ve mde in 10 minutes. 
=~ Donald C. Barton. | | 
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MAGNETIC OBSERVATIONS 02 TAB SiMRHZRICI DYE 
fe aaa” era hae vmhcaa’ 
Tie 2 ini Magazine (London), vol. 41, No. 1, Jely, 1929, OWpe L5Hle. 


A series of 12 orofiles was ran with a Schmidt-Licvd vertical vari- 
ometer ecross the Swynanerton Dye in North Straffordshire, Enslend, a nearly 
vertical ‘nenneline-basanite dyitc rather rich in iron ores and intruded into 
Yerser marls. The northern profiles were run across outcrous of the dyke. 
2ue orofiles G@ to P mapped the nidden southern extension of tne dyke... Tre 
anomal: ranged fron nearly 1,290 gamma on the nort-ernmost profiles to 15 to 
50 game, om the southernmost two profiles. Where the dite is verv wide (290 
feet) ti.e mazgiaal portions show peaixs of maxima; specivens obtainable along 
profile B snow the-central vortion of the dre to be mici: ‘oorer in iron oves 
than the marsinal nortions,. - The profiles suow that the ae of the dyke de- 
creases to about 15 feet on profile E. Yet furthér soutn the dyke is repre- 
sented b-r three small CYTES « On one orofile across an oe portion of a 

4~foot dvke, observations were Made witna the megnetometer at elevations both 
of 2 feet & inches, and 4 feet above the .round. Although zo such statexent 
is made by the autnor, the results indicate that the centcr of effect is es- 
sentially at the surface and therefore sug,jest that the dr-e is magnetized 
verticaily with the upver cole practically at the surface, for the ratios of 
the intensities measured at the g-2/3- foot and 4-foot elevations are 1:4:1 
over the dye andl: GS at 2 di Bierce of 15 Teet any fron the dyke. -- Donald 
Ce Bartoz One | : 58 


Ld 
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THD HISTORY OF MAGUETIC PROSPECTING FOR ORE 
- By Hans Lundberg 
The Mining Magazine (London), vol. 40, No. 2, August, 1929, po. 7E-78. 


‘agaetic orospecting for. isaynetic ores has been in successful use 
in Sweden since early in the 17th century and in New Yor’: and New Jersey since 
the 18th century. The miner's (dip) comass dates from the 18th century. A 
creat advance came with Thalen's contributions to tne theory of magnetic pros- 
pectinz and witn aoe and Tiberg's invention of the macnetoxeter and inclina- 
tor in the early os sie Lota century, 


. 
a . eos . - . = r 


Bepertental Worl: witn the electric metnods dates from Fox's work 

in England in 1820, Contributions: vere made br Reich of Germany in 1344, _ 
Barus ia Nevada in “1880, and br Willians of England and Daft of America in 
the late 189G's. The first ore body was discovered by Muenster of Korway 
in 1907, ‘iduch aerieen al wor: vas dove in Sweden in 1907, and beginning 
witn 1912, Schlumberger perfected his natural earth current metnod in 191e. 
The equipotential method’ was introduced bz Bevrstrom re) 19 12. The liner 
electrode met‘aod was perfected pr Lundvers and Natirarst iu 1918. The first 
experimental work with the electromagnetic methods was done o> Lowy and 
Leimbaci in Germany in 1910-1921, and br Conklin in America in 1917. The 
first ore dodv was discovered by electro-magnetic methods ov Sundberg in 
Sweden i:: 1921. The first discovery cof ore in America 6: electrical pros- 
pecting was made by Swedisn engineers in 1924, —- Dorald C. Barton. 
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MAGHRETCMATER ‘SURVEY OF LOSISTANA .:. Teche 
Bs ae Ssarasen 
Ta6 04 1 aad G26 Icoarnal, vol. £7, No. 46, April 2, 1923, 
De 105 and 1103 vol. ©7, Wo. 45, April 12, 1909, vp. 85 and 26, 


Tre survey is bused on the-U.'S. Coast and Geodetic. Survey obsouva- 
tions, wiich with fow exceptions, were made enly.at tne oarish fcomty) sonts. 
The vertical intensity is pou catce with PoC STS, ot sake eons Enver vea 3002 
for: | ‘ = | 

(a) Tne observed MUR COE tens as) dad 

8 ’ : ot ahs 1 Bs. ae wise . : : : G 7 

(>) The latter éorrected for tne re: gional VavIaul OMe: 2. * <a «i 
A vague ate of some ‘of the ma‘or Se Teatures can te. seen in 
some of the mapnetic anomalies; the Sabine and Monroe uplifts s..ot positive | 
anomalies and the intcrvening geosyncline siows a negative anomaly; an seast—-. 
west positive anomal: corresponds with the west hal? of the Sulwnue-Locivoort- 
Jennings solt-dote line. But on the other hand; the Meany erca shows 2s Dig 
a positive anomaly as the Sebine uplift and the area soutuéast of Lefayctte 
and Raton Rouze, and the indications from tne mametic anomalies are contrary 
to tne geology, | The statious are so widely scattered eae etucies are of 
very slight vractical value-to the experienced sole ence d are dance vous 
in the aands or a ia -~ Donald a pects | 7 : 


MISST SSIPPI MACIETOVGTER ALADINGS | Sa sh Uk 


e¢. 7 


o. t 


By a ephecks 
The. Oil ani Ges ore nel, Gola OR Woe’ 52, loc ee ‘eee, Der Oo oad 
198+) WOls-2e,*i,0¢ 3, June By, 1329), Sie ar vole oe: Oe. Oye 
June 27, 196°, wo. 101 and 173-182, .. 


Tie studt-is based on the Ue §.Cocst and Geodetic Survey obscrvaticns 
most of ae ‘were m.dé only at the county seats. Isosam mans are given: : 


= ee aoe 


va) For the observed velues: of the vertical MT ensit and 


(pb) Ton the aeseioes nde: of ec yet wHicel- intersit- obtained 
a ee inE a Tee sional Con Fecha Ons 


Profiles | opi rig pearica nie coe sity are’ ay caw oO severn! Lines ia 
tne State. Althoush eerie veacae reflections of tue major fentures of tre 
subsurfnrce structure can be seen inthe magnetic results, the stations are so 
few and so far apart tuaat rears of tris t:06 are of Little service te tie 
expert scophysicist and are danserous in tae: Se of tne a rian. ‘<- Doraid C. 
Barton. a a ae : | | 
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BEITRAGE ZUR THEORIE DES MAGNETOMETERS VON 
sta act 


(CONTRIBUTIONS TO THE THEORY OF TIBERG-THALEY'S MAGNETOMETER) 
By Viktor Theimer 


Zeitschrift fuer Instrumentenkunde, vol. 7 and 8, July aan 
August, 1929, pp. 342-356 and 386-395. 


After a brief introduction dealing with the purpose of the instru- 
ment, Theimer describes its construction. The constituent parts of the Tiberg- 
Thalen-Danlblom magnetometer are a compass with a strong magnetic needle and 
two arms provided with a millimeter graduation; the arms form a constant angle 
of 30°. The original Tiberg arm is removed to the prolongated zero-direction 
of the hour-circle and has a millimeter graduation of from 10 centimeters to 
ee centimeters. The Dahlblom arm, which forms with the Tiberg arm a constant 
angle of 30°, has a millimeter graduation of from 10 centimeter to 44 centi- 
meter; thus, it is twice as long as the Tiberg arm. 


Both arms are provided with adjustable sliding carriages to whicn a 
short but very strong bar magnet can be fixed. 


The bar magnet, fixed to one of the two sliding-carriages, forces the 
Magnetic needle of the commass to decline at a certain angle from its original 
position of rest; from this angle, as well as from the adjusted distance of 
the center of the bar magnet from the point of rotation of the magnetic needle 
the horizontal intensity of the eartn magnetic field for a certain point of 
observation can be determined. 


In the present article Theimer describes the metnods for observations 
and calculations in connection with this arrangement of the magnetometer. De- 
tailed calculations, accompanied by pictures, for the measurements of horizontal 
and vertical intensities are given. 


The last part of the article deals with the use of the Tiberg-Thalen 
magnetometer for the discovery of ore deposits; some special cases are examined. 
~- W. Ayvazoglou. 


DIE MESSUNG DER HORIZONTAL UND DER VERTICALINTENSITAT DES 
ERDMAGNETISCHEN FELDES MIT DEM MAGNETRON. 


(MEASUREMENT OF THE HORIZONTAL AND VERTICAL INTEWSITY OF THE 
EARTH'S MAGNETIC FIELD WITH A MAGNETRON) 


By M. Rossiger 


Zeitschrift fuer Instrumenteniunde, vol. 3, Marcn, 1929, pp. 105-113; 
Zeitschrift fuer Geophysik, 1928, pp. 371-372, 


- The possibility of measuring the carth!', magnetic field by means of 
a "magnetron" was noticed in 1923 (A. Hull). In the two articles mentioned 
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above the author describes the arrangemont of the magnetron, as vell as its 
use. The magnetron is an electronic tuse vrovided with t-7o electrodes ene of 
which is a straignt filament scrving as a scurce of electrons, and the other a 
cylindrical tlate along the axis of the filament. 


Tic filament is the cathode and the plate is the anode of the tube. 
The electrons which leave the filament ave diverted ty tne magnetic ficld 
airected parallel to the filament into circular courses. The anode current 
is representcd as a function of the magnetic strength of field. The current 
tetween the filament and the plate can be stopped ty apolying a magnetic field 
parallel to the filament. If the applied megnetic field is below a certain 
critical value it has little influence upon the current; at the critical value 
the current decreases very rapidly, and above it the current is zero. In the 
transition region the magnetron is a sensitive indicator of changes in the mag- 
netic field. A change of field of 10 y covresponds to the change of tne anode 
current of 2 bv 10° ampere. In order to utilize this sensitiveness thea great 
influence of the heating cuvrent must be reduced. This effect is obtained by 
conducting the heating current through a coil coaxial with the filament. ‘The 
number of turns of tne coil is calculated so that the increase of tne anode 
current ceused ty the increase of the heating current is counterbtalanced »y 
the incrensed magnetic field of the coil. Tho magnetron and ths coil form 
the indicator. Tho indicator is secured rigidly inside of ao nair of Helmholtz 
coils, and the whole system can be turned about a horizontel and vertical cxis. 


For taking measurements of the hovizonta’? intonsity the filanent is 
brougnt into’a horizontal position, the apparatus rotated about a vertical 
axis, and tne plate-current rend. Maxizum and minimum intensities occur when 
tne filament lics in ‘he maznetic meridian. 


Having fixed tne filament in the meridian rlane, the Deere 
is read. The avparatus is stung throvgh 180° about a horizontal axis, and th 
plate-current is broucht back to its old value by sending a current eee 
_the Helmnolts coils. The comosnsating field of the Eelmholtz coils is then 
twice tie hovizortol intensity. 


The vertical component is measured similarly. 
In order to eliminate the error in the adjustment of the tube the 
ee Goi gs repeated after the ‘apraratus has been turned 180° arout the 


vertical axis. 


The accuracy of the measurements is about 40 *. The weizht of 
apparatus is 40 kilograms, including the storayve satteries. -- W. Ayvazoglou. 


DISTRIBUTION - COEFFICIENTS FOR VERTICAL-INTENSIT 
MAGNETIC VARIOLZTERS 


By H. E. McComb 
Terrestrial Magnetism, vol. 24, No. 1, Marck, 1929, rp. 59-61. 


Scale values were detormined in the nsunl nannor by means of a 
small deflector at short distances and with the deflection bar set for various 
ETAC | a a 
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azimuths. These were rererred to tne values cotainea with a large deflector 
at a great distance as stanaard, and from tne resulting cifferences tne dis- 
tribution factors were computed. -- Avtnor's abstract. 


VARIOMETER SCALE-VALUE DETERMINATIONS WITH 
A LARGE DEFLECTOR 


By A. K. Ludy 
Terrestrial Vaenetism, vol. 34, No. 1, March, 1929, pp. 63-66. 


Vertical and horisontal-intensity variometer scale-values were de- 
termined by the usual metho, sf using a small deflector at short distances and 
a large deflector at large distances. The results indicate that the latter 
method has several advantages and is to be preferred. -- Author's abstract. 


WelHOD IN OSCILLATIONS 
By W. N. Lctavland 
Terrestrial Magnetism, vol. 04, Wo. 1, March, 19°9, pp. 67-72, 

The aim of this paner is to develop the dest arrangement of the 
oscillaticon-sbscrvetions of the mcasuremernt of horizontal intensity ty con- 
sidering the relative precisions obtained from varying the lengtn of the 
series and tne metnod of co:putation. . 

The varintion of precision in the final mean value with arrangement 
of the observation.1 and computational work is shown by a figure, and tne 
formula is stated for the propagation of this observational error into the 


computed value of the horizontal intensity. -- Author's abstract. 


ON CERTAIN SOURCES OF ERRCR IN DETERMINATIONS OF 
MAGNETIC DECLINATION 


By Gustaf §. Ljungdanl 
Terrestrial Magnetism, vol. 34, No. 1, March, 1929, op. 73~76. 

In a magnetometer ritted with an optical collimating-system attached 
to the magnet a possibility exists of corrections, Whicn are due to defects 
in the lens. A verfect magnetometer ougnt not have any corrections at all in 
determining declination. A criterion of noncorrection is given. Errors of 
otservation may te diminished by pointing on more than one reticle in tne 
field of view of the telescope. —- Author's abstract. 

A MAGNETIC RESURVEY OF PART CF TH NCRTHAMPTOUNuSHIRE IRON FIELD 

By W. E. Fordhan 
The Mining Magazine, London, vol. 39, No. 1, July, 1928, pp. 18-25. 


The article contains a description of a new magnetometer for the 
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measurement of tye vertical seesonent of tie-magnetic force, mate by L, Oert- 
ling, Ltd., of London. 


Fesvlts of a resurvey over a bed of tre orthamptonsnir roa field 
carricd. ott with this instrument are given. 


The new instrument is a seisitive ¢esizn of the Thomoson-Tialen 
magnetometcr, the only essential difference ceing that s pair of vertical con- 
trol mazjnets, with poles reversed, has teen substitvted for the single magzict. 


Ey means of a balance weight tne instrunent is adjusted to read 
zero ina normal field. ‘When observations are inede in a disturbed field, tre 
in ae reads nizhi if the force is greater tnan tre normal and low if less, 
and is >rought bac’: to read zero ty raising or lowering one or the otner of 
the ee al maztnets. 

From tne distance through wiich the magnet is moved the change in 
force is calculated. | 


Tne theory of the instrument is described, and details of it ure 
given, acconmanied by a view and diagram. 


ne resurvey of the Worthamtoiusnire district was made in 1928 at 
32 points meee on tne plan. The new instrument descrivoed above was used 
for the ocservations. : | 
A cooy of the field too: is given in a table; tno results, which 
in reneral rrist be considered to be reliable, are plotted in a figure. -- 7. 
Ayvazozlou. . : | 


MAGHETIC SURVEY IN] THE REGION OF BASA-ZANAN 
By A. Zabvorpvszy (in Russian) 
Azerbeidjan Petroleum Industry, Balm, vol. 4, Avril, 1928, pp. +45 oe 


A necessary condition for ovtainias information oy means of magnetic 
survey consists of the presence in the sround of materials possessing precise 
magnetic nronerties. The cil-bearing regions of the Apsteron neninsula 
es as well as the regions situated close to it, contain magnetite 
with all its properties, such as high masmetic suscentibility and capability 
of being inammetized under the inflrence of the inductive effect of the earth! 
manetic field, 


Although the amount of magnetite usually does s:ot exceed 1 per cent, 
bt. Ss-surticient. for calculating the aooroximate value of the uagnetic field 
crezted bir magnetite included in rocks 10 meters thick and ata depth or 100 
meters; tne mexinum value of tho magnetic tonsion will be of tne order of 5 YY. 
The measurement of such a ficld dy using modern instruments is possible. 
Based or these calculations a magnetic survey in the rezion of Baba-Zanon Was 
started. | 
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Magnetic observations were made on a series of stations situated 
along two lines parallel one to another. For the establishment of horizontal 
and vertical intensities local variometers were used. 


The accuracy of measurement vas estimated at £5 y for the horizontal 
intensity and + 9 Yfor the vertical component of the marnetic field. 


A may of the region and diagrams of magnetic curves are given. The 
results obtained were examined and have proved to be satisfactorv. 


The author concludes that the question of using magnetic methods as 
an aid in geological investigation of regions similar to that of Baba~Zanan 
must be solved in favor of these methods under the condition, of course, that 
the most sensitive instruments available at the present time are used. -- Wi. 


Ayvazoglou. 


3. SEISMIC METHODS 


FURTESR NOTE ON SEISMIC OBSERVATIONS WITH LONG PERIOD 
HORIZONTAL PENDULUMS 


By Axkitune Imamura 


Proceedings of the Imperial Academy, Tolzyo, vol. 4, No. 7, 1928, 
DP. 367-370. 


Tne present paper is the result of observations made by Imamura, 
with special reference to large eartnquakes of near origin, with a seismograph 
having a free vibration period of a lengtn of 3.5 minutes. 


The writer was especially interested in the observations of slow 
waves. Figures are given snowing the repreduction of seismograms of tne 
earthquake originating on May 27, 1928, and obtained with the 3-minute pen- 
dulums. The cause giving use to slow seismic motions.the writer is inclined 
to attribute to the large displacements of crustal blocks; that of the quick 
seismic motions, registrable by the ordinary seismograph, may be assigned to 
vibrations caused at the place of contact of two adjacent vlocks in the course 
of their sliding, pressing, etc., against one another. -- W. Ayvazoglou. 


NEW SEISMIC METHOD SAID TO PARALLEL CURRENT PRACTICE 
By Donald C. Barton 


Engineering and Mining Journal, vol. 128, No. 5, Aug. 3, 1929, 
p. 180. 


Tunis is a brief note calling attention to the fact that the "new'! 
seismogravh method descrided by R. Ambronn in "Modern Instruments for Seismic 
Prospecting," Engineering and Mining Journal, vol. 128, No. 3, July SO, 1929, 
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rp. 93-99, is not new but parallels current American practice, and that Dr. 
Ambronn's paper totally ignores American practice oz the vast four years. -- 
Donald C. Barton. 


MODSRY INSTRUMENTS FOR SEISMIC PROSPECTING 
By R. Ambronn 


Bisincerine® end Minine Coumal. Vols. 1-255. 1.643, July <0, 1929, 
po. 95-95, (Toanslated into English by E. U. Von Buelow.) 


Mr. Anbrorn anncunces a "new!" tyoe of scismograph which registers 
electrically tne acceleration of the carth movement ratner than the total 
movement registered bir the mechanical seismographs. Cn account of the elec- 
trical registration, very high amplification is possible. Several receivers 
and the snot time-line ave connected to a miltiple unit recording galvanometer 
and record on a Single film. Time can ve measured to 0.001 second. # consid- 
erable discussion is siven of the advantages of an electric seismograph rogis- 
tering acceleration corpared to the disadvantages of the mechanical seismosraph 
registering total movement. 


The assertions are mace by Ambronn tnat seismocryphs used to cate 
are mechanical séismosgrapnis; that his new seismcgraph has “mich nisher sensi- 
tivity than the seismograpns in use; that tue ordinary ground unrest is 
oevoided; and that explosive charges of the order of only <0 to 100 grems of 
dynamite per kilometer are sufficient to give clear records. 


This »aver reflects the same stage of development through which the 
American scismic method passed four years avo. The general trroe of instrunent 
and method which are vrovosed by Ambronn have been standard in Anerica ror 
four years. j.ore electric seismogrepis, registcring acceleration, are in use 
in America tnan any other tyne. That time of seismograon and the method pro- 
posed by the writer already have to their credit le salt domes definitely 
proved by crilling, and many more which have nowt yet been drilled. Several 
types of Arierican electric seismograpns have very mucn greater sensitivity 
than the "new" instrument, and possible amplification that they can use. 
Abundant ground unrest of sufficiently short period seriously to obscure the 
impact of the exnlcsion waves is present and precludes tie use of high sensi- 
tivity and amlification, although of course, as tne author correctly states, 
the unrest with a period lonzer than a few tentns of a second does not scrious- 
ly affect the acceleration tywe of instruments. It nas been found in tais coun 
try that the inexnerienced iatroducers of a new time invariacly stress the 
supersensitivity of his instrument and tne smallness or tue charge of cynamite 
required. As tne controlling factor is tne sround unrest and not the suncr- 
sensitivit- of the instrument, there is no reason %0 vDelicve that the seismo- 
eragh oronosed bo the author hes any greater effective sensitivity or can use 
any lower cnavfes of dynanite than the present American electric scismogracuse 
According to the standards of American practice, many of the seismograms 
illustrating the paper snow an attemt to use too mich azplification and not 
enough dynamite and would be trrovn out as having too mcr ground or instru- 
mental unrest. -- Donald ©, S-rton. 
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A DEVIOEN CR PREVENTING THE INSTABILITY © 
| OF HORIZONTAL SEISMOMETERS 


By Kyoji Suyeniro 


Proceedings of the Imerial Acadeny, Tokyo, 
vol. 4, No. 10, Dec., 1923, wp. 597-599, 


_In one of his previous notes Suyehiro showed that a horizont.l seis- 
mometer, using the Paschwitz pendulum, became unstadle when it was subjected 
to a horizontal accelerating motion varallel to the central plane of the appa- 
ratus, and that consequently the record optained ty it was not trustworthy, 


To avoid this the a-thor, constructed ai avparatus, the descriotion 
of whicn is given in the article. The apvaratus consists of a pair of Pascnwitz 
pendulums placed parallel to each other in cpvosite directions, with a proper 
distance between their central planes. In order to unite the pair and to make 
a Closed kinematic chain out of then, tie tops of the frames holding the weight 
are bridged by a cowpler link cver the center of gravity of each weignt. 


when such 2 durlex vendulum is subjected to an accelerating motion 
in the longitucineal direction, perpendicular to that motion which the vupoara- 
tus is intended to register, the instability, if occurring, of one of the pair 
caused by this motion is coryvensated by the increased stadility of the cther. 


the author compared the behavior of the sinzle and duplex tynes, 
placing them upon a special experimental oscillating platform. The results 
of the tests show tnat whereas the single tyne, naving the natural period of 
4.0 seconds is set into a violent oscillation under tne oscillation of the 
platform at a vericd of 1.9 seconds, tne duplex type, having the same natural 
period, is omy slightly affected by the same oscillation of the platform. 
Diagrams snowing the resuits of the exvori:ent are given. — W. Ayvazoglou. 


4, ELECTRICAL METFODS 


NEVERES UBER GEOELEXTRISCHE UNTERSUCHUNGSMETHODEN MIT 
WECHSELSTROM 


(CN THS GHOELECTRIC METHODS OF PROSPECTING BY MEANS OF 
ALTERNATING CURRENT) 


‘By Wilhelm Geyer 
Eelios, No. 22, June, 1929, op. 221-226, 


After the description of geoelectrical methods of vrospecting, espec- 
ially of the direct current method introduced by Schlunterger, Geyer compares 
this method with that in which alternating current is used.- He mentions the ad- 
vantages of the latter method and explains tne proceedings of measurements. 


A list of literature on electrical methods of prospecting is added. ~- 


W. Ayvazoglou. 
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ELECTRICAL PROSPECTING OF ORE BODI=ES BASED UPC: MEASUREMED 
OF ALTERNATING MAGNETIC FIELDS (In Russian) 


By V. Frederixs 


= i , a , ‘ } ] 
Comite Geologique, Materiazr pour la géologie generale et 


anplique. 


Wo. 122, Leningrad, 19¢9, 137 pages. 


Tne autnor gives the results of electrical nrosnecting, based unon 
measurement of alternating ragmetic fields, performed in the U.S.S8.n. during 
the last three years. 


Tne booi: is divided into three parts: 


Part I. 


Charter l. 


Chapter 2, 
Chapter 3s. 
hapter 4, 
Chapter 5, 


Chapter 6. 


Maenetic field produced by an alternating current 
directed to the ground or flowing through a cable. 


Methods of measuring the marnetic field, 
Coils with two axes of rotation 
Three-axial coils. 


Phase measurements and tne metnod cf two coils, 


Measuring oF electromotive forces by means of 
Lamp-voltmeters. 


Part II: Tne normal magnetic field. 


napter 7. 


Charter &. 


Chapter 9. 


Coapter 10, 


Chapter ll. 


Chapter 12, 


The normal magnetic Tield. 

Ovservations made on the first normal field in 
Usieri, near Leningrad; commarison of it with the 
theoretical normal field with cables arransed 
according to Sundvcre. 


Coservations mace on the second normal field in tke 
Ural witn tne same arrangement of the cables. 


Ooservations mace on the third rormal field in the 
Ural witiu the same arrangement of tne cables. 


Cbservations mace on a normal rield with tae ar- 
7 ‘ { 
rangement of the cables according to Elbof. 


Coservations made on a normal field ty using closed 
loots. 
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Part III. Observations made on ore-dearing areas. 


apter 15. Ccservations made.on the first ore-vdearing area 
witn tne arrangemert of tne cables according to 
Sundvoerg. i | 


Charter 14. Observations made on the second ore—bearing area 
with the same arrangement of the cables. 


Chapter 15. Otservations made on the third ore-bearing area 
with the same arrangement of the cables. 


Chapter 16. Observations made on the third ore-bearing area 
with the arrangement of the cables according to 
Bursian. 


Chanter 17. Observations made on thre same area with the 
| arrangement of tne cables according to Hlbof. 


Chapter 18, Otservations made on the San-Donato (Ural) ore- 
bearing area by using closed loops witnout 
éséroundinge 


Chanter 19. Conclusionse 


The first vart serves as aa introduction in which certain properties 
of an alternating magnetic Field produced by an electric alternating current, 
either directed to the ground or flowing through a cable, are descrivted. 
Metnods of measuring the masmetic field are pointed ont and the designations 
of tne different peculiar values explained. Coils with two and three axes 
of rotation, as well as the methods of handling them, are described, Zamo-~ 
voltmeters applied for measurements of electromotive forces were of swedish 
construction. 


Tire second part deals with the so-called "normal" magnetic field. 
in some cases the data were calculated theoretically and the results of calcu- 
lations were compared with the data obtained by onservations,. 


The third part contains a description of observations made on sever- 
al ore-tearing areas. The results obtained are shown in diagrams. The graph- 
ical metnod of interpretationwas used in most cases. 


The results of the observations are sumnarized by the author as 
Tollows: | 


1. The method of prospecting based on the measurement of tne 
intensity of maznetic fields by means of cables disnosed according to Sundberg, 
Bursian, or in the form of closed loops, made it possible to determine in all 
the cases examined the places az.d the depth at which the ore body is to be 
sought. Tne determination of the declination and of the dip of ore bodies oc- 
curring under conditions similar to those explored ty means of the methods 
described above is, so far, difficult. : 7 
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2. A similar peed with Elboi's siort cable provides the 
possivility, of detemsination of the presence of the ore, Dut does not sunply 
any exact indication regarding tne extent end the location of the ore body 
nor any indicatian concerni:g its deptn. 


It shows with great exactitude the direction of the strike of 
country tock, and thus may adccuately te apolied Rr that determination. -- W. 
AyVazogloue : 


iG Pom ee tere) S) 
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“MESSUNCEN. CEIER DAS LORZWELLIGH EIDE DER DURCEDAINGRDEN 
EO Iu STRAEL ING 


(LEASUREMENTS ON THE LIMIT oF THe Pals tal iaG ALTITUDE ony 
SEORT-WAVE RADIATION) 


By E. Regener 
Die Naturwissenschaften, vol. 1 Warch, 1929, DPe LEW®135. 


negener performed measzremonts of tie altitude of penetration of 


radiation br lowering into Lace Constance, ot a deoth of about 0 meters, | 
special seli-reristering asnaratis, as this is the sole means to overcore the 


tecnnical difficulties of this kind of measurements. A steel bomb with walls 
l centimeter thick and 3° liters in volume was used. The tonb was filled with 
carbonic acid at a pressure of SO atmospheres. 


The central eloctrode was provided witn a vnifilsr electrometer of 
special construction. The return of the electrometer, which was charged at 
€O0O0 volts, was registered br a pnotorravhic plate evcry hour. The resistra~ 
tions made at different depths arc given in a fisjure which shows the decrease 
of ionization with the increase of depth. 


Special arrangerents vere mode to preven any possible movement of 
the apnaratus lowered into the water. Values of ionization at various denths 
are given in atable. 


The length of the wave vas calculated from the absorytion coetficient, 
By using Coupton's formule the lengtn of the wave was equal to 4.6 by 107156 
centimeters: by using Dirac's formela, 2.74 by 107 “19 cer, ,timeters, and by using 
Klein end Nishina's formsla, 0.6 by 10-18 centimeters 


The vurpose of hourly registrations performed in the course of tro 
days consisted of ottaining mean values of ionization for different depths. 
At small depth variations of radiation were especially distinct. -- W. 
Ayvazoglou. 


oe 
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7. UNCLASSIFIED METHODS 


GEOPHYSICAL METHCDS OF PROSPECTING, PRINCIPLES, AND RSCENT 
SUCCESSES 


By C. A. Heiland 


Quarterly of the Colorado School of Mines, vol. 24, No. l, 
March, 1929, 163 po., 65 figs. 


The purpose of the vaper is not only to describe the fundamental 
principles of geoonysical prosvecting, but mainly to demonstrate the actual 
extent and recent successes of geophysical methods on this continent. The 
table of contents comprises the followiag neadings: Introduction, signifi- 
cance of geophysical prospecting, possibilities and limitations; classifica- 
tions of geophysical methods; gravity methods, magnetic methods, radioactive 
methods, geothermal incasurements, seismic methods, electrical methods, under- 
ground geophysical prosnecting; depth reached with geovhysical ‘nethods, cost 
of geophysical work; statistical sectio:, list of consulting geophysical com- 
panies and géovhysicists and of manufacivrers of geophysical instruments; sta- 
tistical review of rocent geophysical activities in United States, Mexico, 
and Canada; and list of counties in which geonnysical work has been done. 


This parpniet contains a mine of information; mich reference mater- 
ial is embodied in it, and the reviewer himself refers to it rather often. An 
elementary understanaing of the various methods can te gotten from it by anyone 
who has a modest knowledge of physics, but the oil man and geologist may find the 
exposition of the various methods somewhat involved, It svccecds, however, in 
giving a rost vivid picture of the magnitude and extent of geonhirsical pros- 
pecting in this country at present, although the picture of the success of the 
methods is painted a little overhrightly.. 


The following detailed criticism is pertinent within the fields 
With which the writer is especially familiar: | 


Page 7: The possibility of the location of petroleum directly by 
any cravity method, no matter how close to the surface, is doubted by the 
reviewer. 

Pages £7, 28, and <9: The gravity minim: at Orange and Welsh 
much more prooadly represent deep salt domes than by lows in the pre-Tertiary 
surfaces 

Boling has been a productive dome for several years. 


The comments on Marknam and Damon Mound are reversed. 


Page 31: Boling, the richest known sulphur deposit in the vorld, 
is omited from the list of the sulphur domes. 


No. EY and E56, Galf Sulphur and Big Hill-Matagorda are identical. 
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Noe B47, Raccoon Bend srould be elnssed under A, Presence of dome 
not set proved. 


Group TI, "Gulf Coast salt domes discovered by torsion valance," 


includes one old known dome (Davis Hill). Two vrosvects which were never gen— 
erally accepted as provably salt domes (Dickinson aud Youngs Raneh), and others 
which are not generally ecceoted definitely as provatie domes. 


Page 22: Manv of the domes listed are ov dovotful probability, and 
No. A4¢ Fersason (Clay Creek or Gay Hill} was discovered on the basis of surface 
geology, not by seismic work, elthovgh it was checlxed by the seismograrh tefore 
it was drilled. 


Wo. AS Eantcamer is a (now productive) dome discovered by the torsion 
valance, not the seismograph, and was condemned by the latter. 


Noe BL? Borzy Creek was discovered by geolosical work and core drill~ 
ing, not geoounvsical work. 


Noe C37 Bayou Henry was the temporarily successful attemmt to attract 
and hold the attention of rival scouts to an area when there was notning of 
interest. It was soon checked and condemned by all companies. 


No. C46 is a torsion balance prospect. 


Page $6: The maxima over many salt domes is due not only to the 
effects of the cap rociz but also to the uorer part of the salt. On some of 
the snallowest domes, the top of the salt is 0.2 to 0.3 heavier than the sur- 
rounding sediments, 


"The coastal effcct and the effect of the nre-Tertiary land surface" 
should not be stated so dogmatically. The reviewer doubts them very much. 
If present, they are extremely small. It is mich more probably a question of 
the ccnformation of tha salt series in depta. 


Pege 37: The question of maximm versus minimem in connection with 
the salt domes and oil fields seems to'the reviewer very vlainly to de the 
one of differences in form, depth, and shape of the salt core (and in the 


hallower domes, of the cap voc':). 
Peze 433 Tynograrnical errors, Nortnam - Wortham, and. Leguin ~ Seguin. 


The excellent work with the torsion balance on the Mexican salt domes 
is not mentioned. The legends of figures 19 and <0 are irtercnanged. 

Page 60: Reconnaissance prospecting for salt domes in the Gulf Coast 
is and has been done extensively with the torsion balance. At the present. 
about half of the torsion balances of this country are in tne Gulf Coast, most- 
ly on reccnnaissance for salt domes. 


_”= 


Pages 59 to 7e: A scinewhat more optimistic imvression of the success 
of the magnetometer will: provably be obtained from tnese pages than perhaps is 
warranted. 
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Pare 82: The extensive series of msasurements by tne Amsrican Petrol- 
eum Institute fellows, unpublishec as yet, but generally known to the oil fra 
ternity, has teen overlooked. 


‘Page 5: The suggestion that <= supersensitive seismosran. Wwita 
large amlification will al’ow a considerable reduction in the amount of cyna- 
mite does not work out in practice, as a micro~-ground unrest puts a very 
definite limit to sensitivity and amplification. 


. Pages 92 to 93: The same comments about Gif Suiphur, Big Hill Mata- 
gorda, Raccoon Rend, and Tavis Hill hold as before. 


Page 94: The same corments hold as for the same list on position, 
page 32. It is a very uncritical listing of supposed discoveries. 


age 96: The Geonhysical Kesearch Corworation was started in 1925, 


Page 128: The foo reached ty the torsion balance anc seismograph 
are mich understated. It is size versus depth which counts with the torsion. 
balance. In many places the ar ta.ence scems to ve mapping bat holiths 
in the basemen” whose relief may be several miles and the surface of the base- 
ment itself may be at a depth of 10,000 feet. Salt domes which do net rise 
to within 4,000 feet of the surface probably can te manped; at least ve think 
we are mappirs salt domes wlich mcey not rise within 6,900 feet of the surface, 
The seismogreoh compenies think that they are worring well below 5,009 feet. 
(15,000 feet in Calitornia; 12, 000 fect in southeosterm neaeeye 


The faults and lacks of tnis paper Uareciy sé arise from ake facts that 
its scone is so enormously troad and that it apparently was rather hestily 
written. It falls just short of being a most excellent paper. The reviewer 
recommends it to any one who wishes to get a vivid picture of the magnitude 
and extent of geophysical prospecting. -- Donald C. Barton, 


APPLIED GEOPHYSICS IN THE SEARCH FOR MINERALS 
By A. S. Eve end F. A. Kevs: 
Cambridge University Press, 1929, 203 poe, 92 figs. 


This book is recommended es an easily readable textbook-for elementary 
classes in gecphysics and as an interesting and readavle account of geophysical 
prospecting for the layman, The geophysicist specializing in one or two methods 
will find much of interest in it. Although elementary, it has considerable 
depth. It describes the instruments and methods of the mavnetic, electromag- 
netic, electric, and seismic methods in relatively simple terms, in pleasingly. 
Peadanle English, and with restraint against too mucn superfluous detail and 
too much hignbrow conciseness. Not ell parts of the discussions of the mathe- 
matical theory will be followed by the average engineer or student without 
assistance. Many of the comments on the seismic method are considerably out 
cf date. The connection of micropaleotology and diamond drilling with gfeo- 
physics seems rather slight and not so close as the unmentioned petrograpny. -- 
Denald C. Barton. ; 
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THE EISTORY OF MAGNETIC AWD ELACTRICAL PROSPECTING FOR OE 


The Mining Magazine (London), vol. 41, No. a, Avguist, 1929, pp. 75-78. 


Magnetic prosnecting for iron ores was first used in Sveden early in 
tne seventeentn century. The minecy's dip needle commass was introduced toward 
tne end of the eighteenth century. A great improvement came in the middle of 
the nineteenth century with poet S work on the thecry of magnetic proscecting 
and Tnalen and Tiverg's inventions of their mapnetometer and inclinator. lMaz- 
netic prospecting was first used in America, and wis successful in New Jersey 
and New York. Subsequently ma,metic prospecting was used extensivel: in the. 
Leake Superior district. 


The natural cart electric currents in ore deposits were first de- 
tected by Robert Fox in 1630 in England. These currents were investigated in 
1844 by Reich in Gormany and by Barus in Nevada in 1689. Attempts to use gal- 
vyanic curvent in vrosvecting were made in the 1&00's. Williams, an Englishman, 
and Daft, an Ancricen, did mech experimortation with the use of alternating 
current fork rad the ena of the nineteentn century. The first discovery of ore 
by electric vrospecting was made by Muenster of Norway in 1907. Scnlumperger 

n 1912-15 developed his natural earth current method. The Daft and Villiams 
method was tried ont in Sweden in 1907 and in 1912. Bergstrom in 1915 intro- 
cuced the equivctenticl metiod. A more vowerful metnod using linear electrodes 
was perfected oy Lundberg and Nathorst in 1918. T.e clectromagnetic method 
was first sugsested by Trustedt of Finland in 1904 and first experimented witn 
by Lowy and Leimbach in Germany in 1910-1911. The first important experimental 
work was done br Conklin of America in 1917. The fisst discovery of cre in 
America witn electrical methods was made by Swedish enginecrs in 1921, —- 
Donald C. Barton. 


HOPHYSICAL NOTES 

The Nining Magazine, vol. 40, No. 2, August, 1929, p. 58. 

The Imperial Geophysical Exverinental Survey under the direction of 
A. Brougnton Edge has been making an extensive field investigation of geopnys~ 
ical methods in Av ustralia. Gravimetric surveys of the Victoria brown coal 
field ard of the Lalces Entrance oii district. Electrical surveys have been 
made in several mining districts. Seismic prospecting is being carried out in- 
the Gulroig cold district. -- Donald C0. Barton. 

BRANLY GEOPEYSICAL PROSPHCTIN 
By William R. Jones 


The Mining Magazine, vol. 40, Wo. 6, June, 1929, op. 443-351 
(conclusion); seé also Gecphysical Abstracts 4. 


Before 1661 Mallet had made an extensive study of the specd of trans- 
mission of elastic cartn waves througn different formations both by field 
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experimentation with artificial exvlosions and laboratoiy determinations of 

the commoressibilit: and modulus of elasticity or different rocks. His study 
included that of anisotropism. Milne at tie end of the century modified some 
of Mallet's deductions and as far. tack as 1€85 ex-erimented with elastic earth 
waves produced by falling bodies. The magnetic dcteiminations of Lloyd, Sabine, 
and Ross in Ireland in 1834-1835 contributed much to the foundation of our 
knowledge of terrestrial ma:netisn. Fox, in 155 invented a dip needle wnich 
was used for -eophysical prospecting. Rucizer and Thorpe somewhat later, Field 
and Harker in 1918, and Stranan and Cox in 1918 connected magnetic anomalies 
and geologic structure. Fox was the father of geoelectric prospectus but 
Wallter in 1862, Lamb in 1LE34, Husbes and Rucker in 1579, made important con- 
tributions, and the present aonlication of geoelectric seossect ine is to a con- 
siderable cxtent a modification of Daft and William's method of 1902, -- Donald 
C. Barton. 


SAST TEXAS GEVTIUG GEOPHYSICAL PLAY 
By R. Van Aa. Mills 


The 0i1 and Gas Journal, vol. <7, No. 45, March <&, 1929, 
ppe “6 and &4 


This is a brief, journalistic, somewhat disconnected account of the 
impressions gained ody discussions With various geologists and gfeophysicists 
at the Fort Worth meetine of the American Association of Petroleum Geologists 
in March, 1929, -- Donald C. Barton. 


"WATER DIVINING" 
By J. We Grefory 
British Waterworl:s Association Congress, 1°27, <2 vp. 


This paper contains an interesting, critical, somewnat historical 
résumé of the use of the Wieglestick for the location of water. The cascs 
which are given by Banett and Besterman (1926) and by Marer (1920) as espec- 
lally convincing for water divining, indevendent tests of water divining in 
south Australia, New South Wales, Victoria, England, West Africa, and an 
interesting test by tne Anglo-Persian Oil Co. of oil-divining of the presence 
of tins of oil buricd within 12 inches of the surface are briefly descrited 
and critically revicwed. Professor Gregory concludes that the survival of 
the use of the divining rod in the search for water after the abandonment or 
it for its many other uses (for hunting witches, imardorers, etc.) is due to 
the presence of shallow supplies of water abundantly but irregularly scattered, 
the quickness of some observers in detecting faint surface clues to their 
position, and to the fact that the success apparently scored in many crens is 
due to the wide distribution of sround water and the failure to drill in the 
localities condemned by the wisglesticl:j} The movement oF the wigslestick is 
attributed to usually unconscious muscular movements of the wigglestick oper- 
ator. -- D. C. Barton. 
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GROPIISICAL SURVETS In VENEZUELA 


0 'Shanganess whys South Ametican O11 Rehorts, vol. 4, Mo. &, 
vune, 19.e0 ) ier 


ot 


rn 
“Oe 


A trief statement is’ given in reverd to the votner extensive semount 

or eeopnysicel Work: Which is veins: doze in } fexersclan tovether with interost- 

ing victures of a seismic troorm at wort, a sete. map showing the areas ore niig tex 
survered geopaysicel Le and arens Which are suitadle for survey, anda tetle 
showing the comanies doing tne seop.ysical work, tre ‘raver of instruments 
and the nren in which the wort is being doae. Tore are avgarently aoou 10 

two-inastrument torsion bennae parties, co.re five or more magnetometers, and 
four seismic vines veins used in Venczuéla. -- Donald C. Barton. 


GICPHYSICS REVEAL VAST PETRCLUUM DEPOSITS is COAST REGION 
By Jaci Logan 


Oil Weelciv, vol. Sl, How 9, Tove 16, 1920, oo. 40-50. 
ACcordin= to tne: aithor, daring a eeu o2 a little over four vears 
Since the beginning of practicnl use of the eer valance and seismic instru- 
ments, 54 domes have »cea Tornd with those ins “ae in the coastal country 
of Texos and Louisiana---ce in Texas and oS in Towle ous Onl: 41 dores were © 
discovered in the Gilt Const and witacut tre aid of geosnysics during 4 period 
of about 75 veurse : 


Li of theses 3% new doves are sh 
accompamvins tables the aata are arranged in alps 
tries in Wsicr the are located. 


som in the accozmmenvine mars; in the 
wacetics1l order of the coun 


The author vemervers thet, of covxsc, it does rot follow necessarily 
that ail salt domes: vield o21 see duction, 


en 


30 domes by reonhysical methods, the total was around $15,090,000. Thi 
an averase cost of $590,000 for each dome a, 


Accordinz to rough cstimate ct cost alee 1 SIGNS tae Fire 
S 


During the five years from the discovery of the Hager-Martin Deve in 
Louisiana, to the discovery of Big Cveelc in 1922, anmroximnately 675 wildcat 
tests were drilled in the Gulf Coast area in search of new domes. The cost 
of drilling those 675 Wildcats lias becn estimated at $20,000,000 exclusive 
of the cost of leases and overnead expenses, Twenty million dollars for find- 
ing one dome which is now producing & 2, 250 barrels per day, That is the record 
for the old metiiods, as cozpared with the atove-mentioned record for geopuzsi- 
cal prosvecting of $15,906,000 for finding SO domes, including eight which are 
now prodacing about 9,500 Das een 


All the discoveries vers made by using torsion balance and seis:ao- 
Erach. 


v) 
rn 
I 
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As an indication of the importance which geophysical prospecting | 
has assumed in the Gulf Coast region, Logan points out in the last part of 
his article its relation to the present field of activity. -- W. Ayvazoglou. 


LES METHODES GEOPEYSIQUES POUR L'ETUDE DZS COUCHES SUPERFICIELLES 
DU SOL 


(GEOPHYSICAL METHODS FOR STUDYING SUPERFICIAL DEPOSITS) 
By Ch. Manrain 


La revue pétrolifiére, Nos. dec and 323, May <5 and June 1, 1929, 
pb. 705-708, 745-749, ; 


Geophysical metnods of prosvecting are summed up in the article. 
Maxrain concludes that these methods are a valuable contribution to geology 
in studying the layers of the earth!,. crust from the scientific as well as 
practical viewpoints. | | 


eas the improvement of the i:.struments and theoretical progress of 
tne methods, the value of geophysical prospecting will increase constantly. 


The author notices that the problem of geophysical prospecting is 
often simple and can be vsed with great advantage--for exanple, for dctermining 
the extent of deposits of which one part is already known. Gravimetric and 
magnetic methods are cspecially recommended in thiz case. The provlem ray 
often be solved indirectly also, especially for disccvery of oil, as geological 
formatio:.s which usually accompany the oil deposits (salt domes) may be estab- 
lished by sSeophysical methods of prospecting. 


A large number of articles on geophysical wxoepectine is mentioned. 
—— We. Ayvazoglou. 


GSOPEYSICAL INVESTIGATION OF BAUXITES IN JUGOSLAVIA . 
(In Serbian) 
By Vsevolod Gorsky 


Rudarski 1 Topionicki Vesnik (Bulletin of Mining and Metailurgical 
Industry), Belgrade, No. 8, August, 1929, pp. 350-358. 


The author examines the question of -thether geophysical methods of 
prospecting can be used for the discovery of bauxites in Jugoslavia, especially 
in Dalmatia. 


Based on indirect conclusions, drawn from the consideration of chem- 
ical composition and feneral physical proverties of bauxites and the rocks 
with which they are found (rainly limestones), the author is of the opinion 
that in some cases the magnetic and electric metnods of geopiysical prospect 
ing may be used. 
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Tie problem can, of course, be definitely solved only after detailed 
experiments in geolostically well-known tausite deposit regions are made. These 
experiments wi'l vrovably soon be started ty tre Institute of Mining Survey cand 
Geodesy at the University of Ljublana. | 


A bidliogrephy is added to tne article, — Author's abstract. 
QUEENSLATD GECPHYSICAL SURVEY, LIMITED, SRISBADE 
Petroloum, vol. <5, No. 10, March, 193, p. 237, 


Tre first geoprysical survey comany nas been Sic okie een in Australia 
under this nane, with o canital of 100,000 nownds. Its main office is in tne 
Courier Building, Brisbane, Queensland. The foundation resulted from the con- 
tract necotiations between a number of Austraiian Oil Concerns with the German 
Eltdf P-osnecting Co. in Cassel and the firm of Pieomeyer and Co. 


According to the contract the German firms provided the Queensland 
Company with experts, as well as with necessary instruments for accomplishing 
tne comoined gcoelectric, magnetic, gravimetric, seismic, radioactive, and 
seotnermal investigations. The first party, consisting of four geophysical 
exverts and two technical assistants, has already started its work in the Roma 
oil fields in Queensland. A similar second party has departed from Hamburg 
already in the beginning of this year. The term of contract is two years. 


An Elbof Prosmecting Co. party has been working also since 1927 in 
Now Zealand. The party is equipped with ald tne modern instruments for geo- 
physical methods of prospecting. 


In New Zealand and especia’ly in Austrolin, in which countries more 
tnan PCO oil-concession companies were formed during the last two years, the 
modern geophysical methods of prosnectine have aroused great interest. -- W. 
Ayvazoglou. 


8. Geology 


DIE GEVINVUNG VON ERDOL,MIT BESONDERER BERUCKSI CETIGUNG 
"DER BERGAMINITSCHEN GIVISNUNG 


(mum WINNING OF OIL WITH SPECIAL REFERENCE IO TTE WIN- 
NING BY MINING) 


By Gottfried Schneiders 


De, “95 fiss. Price 32 mrks, 


-~ 


Julius Springer, Berlin, 1927, S56 


Only a rather small fraction of the oil contained in the eround is 
to-day ceing recovered by drilling. Depending on local conditions, tne pore 
volume of the ore bearer, and the viscosity of the oil, tnis fraction as an aver 
age can te taken to be between 15 and 25 per cent of the total oil content of 
tne deposit. The recovery by drilling alone, therevore, is at least as waste- 
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ful as that.which formerly too place in mining of ore deposits by taking out 
only the nigh-grade ores. Besides poorly cemented water horizons or breaks 
in such cements or in the casing left in the ground may allow water to enter 
the deposit, so that its remaining oil content will be lost forever. ~ 


Various estimates of the oil resources of the world have been made 
and, although none of these estimates could be really accurate, they snowed 
that with our steadily increasing demand, within a measurable space of time 
our recovery of oil by drilling will be at an end. Then we will have to re- 
turn to our old oil fields and recover the remaining, and by this the major, 
part of their oil by Minis. 


Shortage of oil nas not vet been felt in this country. But in 
Europe, Where the smaller deposits covld not meet the demand, especially with 
the high import duties on crude and refined oil (for the protection of local 
industries), extremely higher prices and better market conditions have resulted, 
and ttininz of oil has become profitabie. Besides, tae markedly lower wages 
allow undertakings in Europe Which present conditions in the United States 
render fundamentally impossible.% 


The author of the above-named book probaodly has had more practical 
experience in the mining of oil than any other persone A mining engineer 
dy education, he was put in charge of mining operations at Pechelbronn, Alsace, 
during the world war and under his supervision several shafts, 500, 530, and 
720 feet deep, were sunt and underground mining stsorted before the war was 
over and Alsave surrendered to France. Mr. Schneijcrs tnen supervised the 
Sinking of a shaft of about 985 feet in the oil field of Wietze, Hannover, 
Germany, where the "Deutsche Erdol A. G." began mining operations in a known 
field on the edge of a salt dome. These operations have turned out to be very 
profitable. Then in the employment of the "Deutsche Petroleum A. G.," Mr. 
Schneiders sank a shaft of about 260 feet at Heide, Holstein, Germany, where 
a large block of white cnalk highly impregnated with heavy oil was to de mined, 
and has been in charge of mining operations at Heide for several years. Later 
several trips brought Mr. Schneiders to Austria, Javan, India, etc., where 
such mining operations were also to be started under his supervision. 


The results of these years of practical experience have been noted 
in the Schneider's book, wnich is now the most complete textbook, on the 
mining of o11 deposits. Besides, it is a purely practical book, written for 
the practical man in the field, with mumerous technical advices for actual 
operations. xeference to the literature is given wnerever necessary, but 
the former literature on this subject is very poor. No attempt is made to 
discuss the mining of oil shales, as the author is of the opinion that mining 
of oil deposits is mich more profitable than the oil-shale industry. This is 
due especially to the greater amount of oil léft in even exhausted oil fields. 


Starting with a brief geological introduction on the occurrence and 
thods.cf searching for oil, first the methods of its recovery by means of 
ee drill are discussed. Some details on the macsinery used and drilling 
3/ Attention may be drawn here to the mining of oil at ‘Jacksboro,. Tex., (Oil 
and Gas Joure, Oct. 7, 1926) and to the article by Ed. Bloesch, Bull. Am. 
Assoc. Petrol. Geol. Avril, 19<6, p. 405. 
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methods are given and discussed and the methods of reeovery of of1 through 
drill neles briefly outl.-ed, 


The moin subject of the took tien foilows--tre winning of oil by 
minins. Tris section goes very macn into detril. ds the result of practical 
exerience and theorcticul investigatiois it is shown that only a small frac- 
tion of tne oil is recovered by dvil.ing and the immortencoe of o11 mining in 
tho future is poiated o1t. Besides, drilling is always 4 rather risky proced- 
ure for a drill hole may or may, not strike the vay horizon and even when dcoizrg 
so.may'find it ary or the of1 vreniaced by Vater. Mining in fields that are 
well }cnownmn fron former drillin.; operations, o:1 tue otner,nand, is relatively 


be computed fairl: accurately, and actual estimates of cxnenses and profits 
can be made in advence. Recover; of oil bry mining, therefore, will put tne 
oil industry on a sound cownercial base. | 


After 9 Lricf i:istorical introduction, the methcds of sinking a snaft 
in an oil ficlid are discussed in detail. Various forms of such shafts are 
given, as Well as the requirenerts for tre future oneratio:s, the mechinery 
to be used, and the »recritions to de taken, & special chapter deals with 
the interior fixings of the saaft with results of experience. 


after the -suaft nes been sunk, tunnels and galleries nave to be 
run to win the oil and to start mining. The. recovery takes nlace in two stages: 
first, recover: of oil seeing into the galleries: and second, mining the oil- 
bearer with its oil. The amount of seen will devend on the vore volume of the 
oil-becrer ard on the viseosit: of the oil itsel®, for wrich certain estimates 
end computations can be rede in advauce, The amount of seep can also te arti- 
ficially increased,--for examole, by means of short drill holes,—-rat even 
Without doing this, recovery can reach a corsideratle fisure under favorable 
conditions. ractical experiance in Peckeltronn, Alsace, has shown that ordi- 
nary drilling orerations allowed the reccvery of a total of 21.3 per cent of 
the oil ccntained in the sandy devosits, seecing into galleries veve additional 
52.1 per cent, and mining operations supzlied the remaining 26.1 per cent. 
Tnese fiszeres naturally hold only for this locel case and vill vary fron de- 
posit to denosit. 


At Eeide, Enlstein, for example, the pores of the oil-vearer were so 
small ond the viscosity of the oil so high that nardly any recovery could te 
reccived through ordinary drilling and from seeps, and nearly all of tae oil 
had to be recovered oy miring the deposit. It may ce added tuat tne flow 
of oil to the bottom of a well is fundamentelliy the same as the seeoing into 
the galleries. Realizines Aow much greater the suxvfuce of a gallory is as com 
pared with that of a vertical drill hole, it Will te understood hew much :ore 

fricient the seeping into salleries will ve. | 

Gis is an important vector in oil mires. Even though the major 
part has been taken out of the denosit br former wells, a considerable amount 
of gas may still romain and by its highly explosive quality; and ‘trait of accu- 
milating unexpectedly constitute a continuous danger for underground operations. 
Eovever, when the necessary precautions are taken, mining of oil is not more 
dangerous taan mining cf coals with the danger of fire damp. The danger is 
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greatly reduced when the gas is removed in advance by means of short holes 
drilled underground ahead of the workings. Then the gas recovered can even 

be utilized. Another still more dangerous gas is that originating from evapor- 
ation of the oil. Every such evaporation, therefore, should be suppressed as © 
far as possible. 


A special chapter is devoted to the interior arrangement of the gal- 
leries and tunnels. Whereas the oil deposits frequently have been found rather 
loose, the walls will not stand by themselves and have to be supnorted. The 
material has to be fireproof, and no Wood should be employed for this purpose | 
(as far as possible no burnable material should be used in any oil mine). The 
different types of fixings are described in detail and it 48 shown which tyne | 
is most suitable under the different conditions. Advantages ard disadvantages. 
of all types are discussed and approximate costs given based on European con- 
ditions, 


Several methods can be used for the mining of the deposit. Where 
applicable, hydraulic mining seems to be best and most economic method, to be 
used in a similar way as the undergrour.d hydraulic mining of placers in Cali- 
fornia. Another method uses dredges,.ctc. Manual labor should be excluded as 
far as possible, not only to cut expenses but also to have as few men as 


feasible work in these dangerous nea 


; Then the products mined have to be hauled. No fire nor even electric 
enzines should be usel. Coupressed-air engines seem to te best in many res- 
pects. Every possibility of creating sparks by electric discontinuation, by 
hitting hard rocks, especially flint, etc., with vics and shovels, or by the 
striking of horsesnces on iron rails or ties should be avoided, as fire or 
even explosions mav be started in such WAYS. 


The most important factor in oil mines is the ventilation. On its 
reliability the safety of the mine depends to a large extent. Continuous ob- . 
servation of the air, therefore, is absolutely vital, but if such observation 
is made in the proper way, then the danzers are ereatly reduced. The fact. 
that Pechelbronn and other oil mines have not had greater disasters than cer- 
tain coal mines shows what strict attention to overcoming hazards can do. 
Means of ventilation are discussed, and formulas and figures for the amount of . 
fresh air needed and power required are given. A special chapter is added 
discussing the possible causes of fires, their isolation, and prevention. 
Also means of rescue in case of disaster are discussed. 


The treatment of the product mined, that is, the separation of the 
oil from the oil-bearer, can be carried out by several methods. For oil sands, 
Washing with warm water with a large excess of water seems to be best: and most 
economic, 


The economy of oil mining is briefly discussed, and it is shown that 
(varying slightly with local conditions) in Germany oil contents exceeding 14. 
to 16.4 volume per cent of oil in the deposit already will yield profits, This 
is far telow the amount of oil usually remaining in exhausted fields. <A de- 
tailed subject index finally facilitates the use of the book. 
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This publication is interesting not only for the oil man but also for 
mining engineers, especially thcse dealing with mining of coals. Unfortunately 
it contains a great number of tecnnical cxpressions which will make it diffi- 
cult to read for those not esvecially familiar with technical German, Many of 
these expressions, however, have been briefly explained, and their ise could 
not very well be avoided in a tecnnical book, 


The machinery referred to and snown in the numerous pictures, with 
few exceotions, is of German origin ard manvfactured in Germany. It might be 
suggested that in a new edition and especially in case the book should be 
translated, reference also should be made to machineries manufactured in other 
countries, especially in the Ynited States. At any rate the book is a most wel- 
come contribution to the oil industry. Even if the recovery of oil by mining 
at present does not look profitable to overators in this country they should 
follow the development, for the time will come when here also such operaticns 
Will have to be started. -- E. U. von Buelow, 
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